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Dear Mr. Caton:
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matter.

Very truly yours,
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Defending Airwave Rights, Inc.
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ORIGINAL
BEFORE THE

~eberal Clromnmnteations Clrommission

In the Matter of

Amendment of Subparts B and F, Part 90,
of the Commission's Rules to pennit the
transmission of safety alert signals on
frequencies used for Non-Government
radar operations

To: The Commission

WASHINGTON, D.C 20')')4

)
)
) RM-8734
)
)
)

)

MOTION TO ACCEPT
SUPPLEMENTARY COMMENTS

The Radio Association Defending Airwave Rights, Inc. (RADAR), by counsel, hereby requests

the Commission to accept and consider the attached Supplementary Comments, even though the comment

period in the above-referenced matter has expired.

The purpose of this filing is to place in the public record the results oftests conducted on behalfof

the petitioner designed to address certain technical issues raised by comments and reply comments.

Therefore, it is respectfully submitted that the public interest would be served by the acceptance of the

attached Supplementary Comments in that the Commission would have a more complete record upon

which to base its decisions in this matter.

Respectfully submitted

RADIO ASSOCIATION DEFENDING
AIRWAVE RIGHTS (RADAR, INC.)

Its Attorneys
FLETCHER, HEALD & HILDRETH
1300 North 17th Street - 11th Floor
Rosslyn, Virginia 22209
(703) 812-0400

Dated: March 22, 1996
cej/lrr/lrr#4/radar2.plead



BEFORE THE ORIGINAL
~ebernl aIomnwuicntious aIommis!iolt

WASHINGTON, D.C 20'5'54

In the Matter of )
)

Amendment of Subparts B and F, Part 90, )
of the Commission's Rules to pennit the )
transmission of safety alert signals on )
frequencies used for Non-Government )
radar operations )

To: The Commission

RM-8734

SUPPLEMENTARY COMMENTS

The Radio Association Defending Airwave Rights (RADAR), by its attorneys, hereby.

submits the Supplementary Comments below to respond to issues raised in the course of the

Comment and Reply Comments filed in the above-cited proceeding. These Supplementary

Comments are also to put on the record an oral presentation addressing the aforementioned

issues made by RADAR to the Wireless Telecommunications Bureau staff.

I. BACKGROUND

On October 24, 1995, RADAR filed a Petition for Rulemaking in the above cited matter.

On December 13, 1995, the Commission put RADAR's Petition on 30 days Public Notice. l

Comments and Reply Comments were received by the Commission in response to the Public

Notice? The Comments or Reply Comments supported the Petition. However, the Comments of

Applied Concepts Inc. (AC!) and Reply Comments of COBRA Electronics Corporation

(COBRA) raised certain technical questions and suggested that the Commission address these

ISee FCC Public Notice Report No. 2116, dated December 13, 1995.

2See Comments filed by Whistler Corporation, Applied Concepts Inc., Georgia Tech
Research Institute, Inc., SANYO Technica USA, Inc., and Uniden America Corporation and
Reply Comments filed by Cobra Electronics Corporation, RADAR Inc.
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questions prior to proceeding to Rulemaking.

II. FURTHER TESTING AND TECHNICAL ANALYSES
HAVE BEEN DONE TO ADDRESS ISSUES RAISED IN

THE COMMENT AND REPLY COMMENT PERIOD

COBRA took the position that RADAR's proposal is meritorious but urged that "further

testing, analyses, data and coordination must be obtained before the Commission issues a Notice

of Proposed Rulemaking." COBRA Comments, p. 2. Applied Concepts, Inc. ("ACI") also

supported the RADAR petition, but suggested that a potential interference source might be the

conversion ofthe FM modulation of the proposed Safety Warning Transmitter System

("SWIS") at a 2 kHz bit rate into an incidental AM modulation by slop detection, that this AM

component could be detectable by the radar as a spurious speed signal of about 28 MPH, and

urged that this phenomenon should be investigated. RADAR believes that sufficient tests and

analyses had been conducted that showed that the proposed SWIS is technically sound and a

practical approach to enhancing highway safety. Nevertheless, in abundance of caution,

RADAR engaged the Georgia Tech Research Institute (GIRl), the inventor of the proposed

safety warning system, to conduct further tests and analyses to assure that all technical issues

have been thoroughly addressed.

GIRl conducted extensive further tests. Several radar equipment models were tested

under several set-ups and conditions. ACI supplied a number of its radar equipment models and

one of its principals contributed to the design of the test program. The tests conducted, the

equipment used, the results of the tests and analyses of those tests are described in Attachment

A. Briefly, those tests confirm that the proposed SWTS is indeed technically quite feasible and

would co-exist with other users of the band. Those tests further demonstrated that the potential
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for interference from the proposed SWTS to police and to other radars is negligible to non-

existent and that the phenomenon which concerned ACI, i.e., the possible conversion ofthe FM

modulation into a spurious speed signal is most unlikely and did not materialize in the tests.3

III. TESTS AND ANALYSES PROVE COMPATIBILITY
OF SWTS WITH POLICE RADARS

The petitioner is, of course, especially sensitive about the possibility that the SWTS

might interfere with police radar operations. Therefore, the test conducted by GTRI focused on

police radars. As detailed in Attachment A, most of the tests were conducted to determine

possible interference to police radars operating in the stationary as well as in moving modes.

Several radar equipment models were used. Their frequency stability was tested in the

laboratory. The effect of battery drainage on the SWTS frequency stability, power output and

control was also tested. On the basis of the test results and its analysis of those results, GTRI

concluded that there will be no harmful interference, indeed no interference, to police radars

when those radars and the SWTS system are operated in accordance with practices

recommended by the National Traffic Safety Administration, which practices are widely

accepted and followed by local police authorities. For example, GTRI has concluded that if a

radar operator allows the target vehicle to approach his radar to the point where it can be

observed that it is the only vehicle in the beam of his radar unit, the power to that radar unit from

the target vehicle would be much higher than any interfering power from a SWT transmitter even

if that transmitter were as close as 120 feet from the police radar.

3The tests conducted, the methodology employed, the equipment used and the results
were described to staff members of the Commission's Wireless Telecommunications Bureau at a
conference held for that purpose at the Commission's offices on March 14, 1996. See
Attachment A hereto.
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IV. CONCLUSION

In conclusion, the questions and concerns raised in the Comment and Reply Comment

cycle have been addressed with positive results. Noting these positive results and since there

was clear support without objections for the Petition filed by RADAR, the Commission is urged

to proceed to Rulemaking in the above cited matter.

Respectfully submitted

RADIO ASSOCIATION DEFENDING
AIRWAVE RIGHTS (RADAR, INC.)

Its Attorneys

FLETCHER, HEALD & HILDRETH
1300 North 17th Street - 11 th Floor
Rosslyn, Virginia 22209
(703) 812-0400

Dated: March 22, 1996

cej/lrr/lrr#4/radar.plead
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Investigation oflnterfercnce Potential ofthe Safety Waming
. Transmitter

Prepared for Presentation to the Federal Communications
Commission

by

Gene Oreneker ill, Principal Research Associate
Georgia Tech Research Institute

Atlanta, GA 30064

1.0 IMbmnwI
Tests were conducted using the. Safety Wamins Transmitter' (SWT) developed for
RADAR, IDe. to determino the potential of iDterfereace poled to other uaers in the 24.1
GHz band. Of particular concern was the potential of interference to poHce radars.
Applied CoDceptI. IDe. CAe!), a police radar JDlnlJ&cturer~ filed comments on the
RADAR petition to the Federal CommtJoications CommiMion (FCC) to allow operation of
the 8WT at 24.1 GHz, u did Cobra. Inc.• a radar receiver manufacturer. SpecifieaUy. their
reaponse wu to a requelted amendment of Subparts B and F. Part 90, of the Federal
Communications Commillion~. Rules to permit the transmission of safety alert signals on
ftequencies used for Non-Government radar operations.

The comments filed by ACI and Cobra railed i_es felltl'ding the potential for
interference to other uaen in the band, specifically the etrects of the frequency modulation
used by the SWT to tranamit digital safety WIl'Ilin& data. The Georgia Tech Research
InItftute (GTIU) wu contraoted by RADAR to perfonn testing to determines if there was
the poteatial fur interference consistent with the speculative comments filed with the FCC
by ACI and Cobra.

Contact wu made between the OTRI proj_ director, Gene GreIleker, and ACI's
principal, Allen Mead. Mead oft'ered to supply four radars for testing. and suggested that
stationary and driving testing be performed rather than laboratory testing. The four radars
IIUpplied by Allen Mead were:

1. ACI - Stalker
2. Decatur - Rmae Muter
3. Kustom - 0.-10
4. MPH, IDe.• K..S5

1
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Each olthe supplied radar. wu desiped to operate on a frequency of24.150 GHz. Each
hat a dJsita1 display scaled to approximately 72 Hz of Doppler shift per mUo--per-hour of
tll'let lpeed and an audio monitor that allows monitoring ofthe received Doppler audio.

2.0 Twd. ptPaUce"tIm0....fa the Stettgpm Mpde
The SWT was setup at GTlU's Cobb County Research F&CI1ity on a tripod that elevated it
approximately 9 feet above street level. Each radar wu mounted in a test vehicle. one at B

time, and tested in both the stationary and moving mode. All test were conducted with the
radar and SWT anteDDII in almost boresightecl aJisnment. There was no effect of the
SWT on the Decatur, Kultom, or MPH radars in any mode for ranges as small u 50 feet
from the SWT. The ACI Stlllker did c=rperiem:e some interference out to a range of 120
feet from the SWT. At a range of SO feet the ACI Stalker displayed a speed of26 miles
per hour and the 8WT modulation could be heard in the Doppler audio monitor. The test
vehicle was moved back from the 50..(oot point and the test wu repeated at 2S·foot
interval. to a range of 125 feet. At 15 feet, the Stalker e1i_pi.yed a speed of S3 MPH and
the SWT modulation could be heard in the audio monitor. At a r8D8e of 100 feet no
lpeeda were diaplayed nor wu swr modulation heard from the audio monitor. At a
renae ofapproximately 125 feet, a speed of79 miles per hour wu displayed and the 8wr
modulation could be heard in the audio monitor. The teat vobicle was moved to a fanst of
180 feet and no modulation was heard, nor wu any ti1Je reading displayed. The loss of
SWT Iipa1 at 100 feet and thereapquisition at 125 feet was thouaht to be due to a
multipath nun at the 100 foot range.

'fhe ACI Stalker is a homodyne radar that is optimized for sensitivity. The signal
proceuor uses dilitallipal processmg techniques, and when no target is in the beam the
radar appears to apply full gain. 10 that the noise is trilleriDg a maximum number ofbits in
the analol-to-disital converter of the sipaI. pl'CX*BOr. Thus. with full gain the radar did
detect the SWT's 2.0 kHz modulation out to a range of approxima1e1y 125 feet.
However. it wu DQtioed that when raudom target vehicles puaed the radar. the sipU
proceuor "locked" on to the Putina vebicle and no effects of interfenmce from the 8WT
were sean until the target vehicle left the~ at which time the false display occurred
again and the SWT's Doppler modulation could again be heard in the audio monitor.

The test resulta showed that the ACI Stalker radar was the only unit that received tbe
SWT modulation. and that occurred only when no other target WIll in the radar beam and
only after the Stalker'. sipl processor gain WlS at maximum. Under full-gain conditions
the Stalker is capable of trackins a vehicle a distance of 1 to 2 miles.

Allen Mead wu uked what raae ofswr modulation detection would be acceptable. He
~ ibM ifth. swr did not interfere when further than "100 feet or 10," he would asree
that there wu no real problem.

3.0 TMtiII lstIlsc BadIn In tIM Mayfpl Mode
All radan were tested in the moving mode. The test vehicle containing each radar was
driven at a speed of30 miles per hour past the swr during operation. None of the radars

2
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experienced any intederenoe in the moving mode.

4,0 Labpratoa TMIp. "tile TAt '",n (,r Stability
Bach of the test radars wu tCited in the laboratmy for frequency stability. There was
concern that if the Radar', oanier frequency drifted down tram the police radar band
center of 24..150 GHz toward the 24.100 GHz frequency usisned to the SWT,
interference could occur. The starting frequency of each radar wu meuured. and the
endins frequency ofeach radar wu measured after 30 minutes ofwarm-up. The results· of
the ability testing is mown in Table 1.

Radar Type
Start Frequency (GHz)
Bad Frequency (GHz)

Table 1. Drift Statistics ofPolice Radars
ACI StaJker Dcc:a1ur 1l M. KUItom KR-IO

24.149 24.171 24.166
24.134 24. 143 24.164

MPHK-SS
24.158
24.156

The Decatur R. V. Range Muter exPeriencod the worst drift; 28.3 MHz over the 30.
minute time period. However, it was the ACI Stalker that drifted the lowest in the band
toward the 8WT ftequeDcy during the telt period. None of the radar. drifted lower than
34 MHz above the SWT frequency thereby reducing the possibility that there would be
direct interaction between radar carriers.

'0 Low Rettrr ce..... .
Cobra, Inc., in their comment. totbe CommiIBion, stated • concern that the SWT may
operate out ofcontrol under low battery conditions. The SWT was tested to determine
the effects of low battery voltqe on both the control computer and the transmitter of the
SWT. 8WT operating voltaae WIll lowered graduIJ1y while the power output and
frequency of the tranmtitter were monitored. In addition, the function of the control
computer was also monitored. Table n shows the results ofvoltage sensitivity testing.

Table n. 'I1lfI E1lectB ofDecrcuing Input Voltage
on the 8WT Frequency. Power Output and Control

Voltqe lMmBitlvity testing wu begun with a fteIb clwge on the 8WT prototype's 12 volt.
7 Amp-Hour Gel-eeU Battery. It had been determined that the 8WT control computer
ceased operation at 6.S volt. and that the transmitter ceuod operation at 6.0 volts. Thus,
aD additional teat was conducted to ~determiDe how 10na the trlDllDitter would operate,
i.e., whOe there wu DO control computer operator with an input voltage level between
6.S volts and 6.0 volt.. 'Tho battery diacbarse curve wu monitored over time. The
voltap level or the battery held very coDltlnt until late into the tests. The battery output
voltap reached the 6.S volt threllhold approximately 14 hours and 30 minutes after
battery dilcbarge rate tutiq; had begun at approximately 05:46:30 hours the morning of
the teat. At 6.S volta. the control computer ceued operation and modulation of the 8WT

I

i
I
I
I-

I
I
!

IDput Voltqe (VoltI)
FrequeIICy (GHz)
Couaputer Control

13.8 Volts
24.098 OR!

Yea

9.0 Vola
24.089

Yes

7.0 Volts
24.08S

Yes

6.0 Volts
Noemiuion

No

3



SENT BY:SP&NCTR BRANCH 3-19-96 16: 14 34-+

... - ...---'- .. ~ ._._-......

ceased. The battery dropped to an output level of6.0 volts at approximately 05:52 hours.
Thus, the time that the SWT wu not under modulation and control ofthe computer was a
period of approximately six minutes. DuriDa the six minutes the swr wu transmittiDa a
continuous wave (CW) carrier at redueed power output 1'hwI, it is thought that the
operation of the SWT during the very abort intervIl between the lou of the control
computer and traDlmitter out-offshould be oCno concern to theu.'s who share the band
with the 8wr. This rt:a1lt has been noted, aDd a volt. monitor will be included in the
production model of the 8WT to tum the system off when the battery. reaches a
discharged state but befbre control ofthe transmitter is lost.

6.0 "Jrh Power Owadop
Cobra. Inc. requested an expIanation of why the SWT u_ a b.iah tranBmit power level.
The SWT radar is used to detect the presence of traffic and measure the speed of trafiic
when it is used in the stationary mode. The l/RI 10_ encountered when the 8WT is
operated as a radar make the uae of higher power highly desirable. The 8wr prototype
utilizes a power output of approximateIy 30 miUiwatts and an antenna lain of
approximately 17 dB. The detection rqe of an automobile is approxitnately 500 feet.
This detection range is adequate to allow detection of an approaching automobile
travelins at .65 miles per hour (95 feet per second) when the radar is sampling for OJ»-half
second once every five seoooos. Any 1C11 power would require that the radar lIIIIJPle
more often which would require that the radar duty cycle be increased. An increase in the
duty cycle for radar operation is thouabt not to be desirable u any intetibence cauBed to
another user would occur more often than 0.5. seconds every :five seconds.

When the swr is deployed on an emergency vehicle to warn motorists that the emergency
vehicle is 0ver1akiDa them, the antenna of the SWR in the motorist's vehicle is pointed
forward (l.e., 180 degrees away ftom the overtaking emerpnoy vehicle). The bac1dobe of
the SWR anteDDll can provide a high degree of rejection of signals arriving from the rear,
Thus, when operated in the moving mode, the 8WT requires high power to couple enouah
power to allow motorists in the same lane to receive the safety warning message that is
being received from behind them.

7,0 Ig Qrndp.ign
On the basis of teItin& it is concluded that there will be no intederence to police radar
when the 8WT is operated in a manner consistent with the operating practiCOll that are
strel8ed by the National Traffic Safety Administration (NlITSA) in their fourty hour
Police Radar Operator Trlinini CoW'Be. SpecifiQl1y, the NHTSA course on the
establishment oftracking history .inItn1c:tB the radar operator to allow the target vehicle to
approach to the point where it can be obletVed and it can be asued that it is the only
'lfehicle in the beam. UDder thele conditions, as the tests raIUltl indicated, the power
returned to the radar 'from the target vehicle will be much more than the interference
power ftom the swr, should a p'olice officer ChOOBe to operate his radar within 120 feet
of an active 8WT. It is fiuther concluded that the unattended operation of an swr will
not cause problems. The final production model will have a low-voltage sensor built into
the system to tum offthe SWT when the battery voltage drops below a pre-set threshold.

4
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SWT Performance Specifications

OS99l-KLL

.:. Transmitter Power Output 30 mW

.:. Antenna Gain 17 dB

.:. Polarization Linear

.:. Type of Modulation FM

.:. Total Frequency Excursion 5 MHz

.:. Center Frequency 24.1 GHz

.:. Total Warm-up Drift 2 MHz
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Modes of SWT Operation

.:. RADAR - senses vehicle presence or vehicle
above speed

• Reduces spectrum clutter

• Saves battery

.:. Timed - allows 4 time periods within 24 Hrs

• Ensures transmission only when needed

.:. Continuos transmits until turned off
\

.:. Contact closure - transmits only when triggered
by event



Use of Homodyne Radar as Cueing
Device and FM-Safety Warning

Transmitter System
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Waveform Applied to Transmitter
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SWT Horn Gain Measurement - 1

Hewlett-Packard
K-Band Mixer

Hewlett-Packard
Model 8562A

Spectrum Analyzer

Test Chamber

~

Hewlett-Packard
Model 432A Power Meter

Standard Gain Hom
24.1 dB Gain at 24.1 GHz

20 dB side-wall coupler

Hewlett-paekard/
Thermistor Mount

SWT
Transmitter

DS993·KLL



Measured Values - 1

~ Signal Generator Output:
~ Measured Cable and Transition Loss:

3.26dBm
- 3.26 dB

DS993-KLL

~ Signal Generator Output at 20 dB Coupler 0.0 dBm

~ Measured Output at - 20 dB Coupler Port -20.0 dBm

~ Gain of Standard Gain Horn @ 24.1 GHz 24. 7 dB

~ Power Measured by Spectrum Analyzer -29.18 dB



Measured Values

DS993-KLL

~ Signal Generator Output at Horn

~ Power Measured using SG Horn

~ Power Measured with SWT Horn

~ Difference between SWT and SG horns

~ Gain of SG Horn @ 24.1 GHz

~ Estimated Gain of SWT Horn Antenna

~ Advertised Gain of SWT Horn Antenna

O.OdBm

-29.18 dBm

-37.35 dBm

8.17 dB

24.7 dB

16.5 dB

17.0 dB



SWT Spectral Footprint
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Police Radars Tested for Interference

.:. Applied Concepts Inc. STALKER DUAL

.:. Decatur Electronics Inc. M. v:a RanKe Master

.:. MPH Inc. K-55

.:. Kustom KR-IO



DSP Police Radar Block Diagram
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Road Testing of Radars - 1

.:. Stationary Mode Tests

Radar Under Test

9'

I
II .1

J

50'100'150'200'250'
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Road Testing of Radars - 2

.:. Stationary Mode Tests
.:. Applied Concepts Stalker Dual

No Detection of SWT Transmitter at 180'

Radar Under Test

9'

I
II 1 1J

50'100'150'200'250'
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